ANNOTATED PAGES -USSN 09/113,071 

Camera System with Computer Language Interpreter 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

Not Applicable 

Move from page 514-515 "CROSS REFERENCES TO RELATED APPUCATIONS*a/so taWes (now converted 
to a fist)on pages 514 to 515 and 545-551 

Field of Invention 

The present invention relates to an data processing method and 
apparatus and, in particular, discloses a Camera System with Language 
Interpreter . 

The present invention further relates to a camera having an one board 
interpreter for the interpreting of a programming language to manipulate 
and subsequently print out an image. 
Background of the Invention 

Recently, digital camera technology has become increasingly popular. 
In this form of technology, an image is normally imaged by CCD array. 
Subsequently, the images are stored on the camera on storage media such as a 
semiconductor memory array. At a later stage, the images are downloaded 
from the CCD camera device to a computer or the like where upon they go 
subsequent manipulation and printing in the course of requirements. The 
printing normally includes various image processing steps to enhance certain 
aspects of the image. 

For details on the operation of CCD devices and cameras, reference is 
made to a standard text in this field such as "CCD arrays, cameras and 
displays" by Gerald C Hoist, published 1996 by SPIE Optical Engineering 
Press Bellingham, Washington, USA. 

Recently, there has been proposed by the present applicant, a camera 
system having a integral inbuilt printer that is able to produce full 
colour, high quality output images. Further, it is known to apply a filter 
to a digital image to produce various effects. The number of filters able 
to be utilized being totally arbitrary with the expectation that further 
filters will be discovered or created in future. 

Unfortunately, changing digital imaging technologies and changing 
filter technologies result in onerous system requirements in that cameras 
produced today obviously are 
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Turning now to Fig. 2, there is illustrated a schematic 
view of the internal hardware of the camera unit 1. The 
internal hardware is based around an Artcam central processor 
unit (ACP) 31. 
Artcam Central Processor 31 

The Artcam central processor 31 provides many functions 
which form the *heart' of the system. The ACP 31 is preferably 
implemented as a complex, high speed, CMOS system on-a-chip. 
Utilising standard cell design with some > full custom regions is 
recommended. Fabrication on a 0.25^CMOS process will provide 
the density and speed required, along with a reasonably small 
die area. 

The functions provided by the ACP 31 include: 

1. Control and digitization of the area image sensor 2. 
A 3D stereoscopic^ version of the ACP requires two area image 
sensor interfaces with a second optional image sensor 4 being 
provided for stereoscopic effects. 

2. Area image sensor compensation, reformatting, and 
image enhancement . 

3. Memory interface and management to a memory store 33. 

4. Interface, control, and analog to digital conversion 
of an Artcard reader linear image sensor 34 which is provided 
for the reading of data from the Artcards 9. 

5. Extraction of the raw Artcard data from the digitized 
and encoded Artcard image. 

6. Reed-Solomon error detection and correction of the 
Artcard encoded data. The encoded surface of the Artcard 9 
includes information on how to process an image to produce the 
effects displayed on the image distorted surface of the Artcard 
9. This information is in the form of a script, hereinafter 
known as a "Vark script". The Vark script is utilised by an 
interpreter running within the ACP 31 to produce the desired 
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Ink Jet Technologies 

The embodiments of the invention use an ink jet printer 
type device. Of course many different devices could be used. 
However presently popular ink jet printing technologies are 
unlikely to be suitable. 

The most significant problem with thermal ink jet is power 
consumption. This is approximately 100 times that required for 
high speed, and stems from the energy-inefficient means of drop 
ejection. This involves the rapid boiling of water to produce a 
vapor bubble which expels the ink. Water has a very high heat 
capacity, and must be superheated in thermal ink jet 
applications. This leads to an efficiency of around 0.02%, from 
electricity input to drop momentum (and increased surface area) 
out . 

The most significant problem with piezoelectric ink jet is 
size and cost. Piezoelectric crystals have a very small 
deflection at reasonable drive voltages, and therefore require a 
large area for each nozzle. Also, each piezoelectric actuator 
must be connected to its drive circuit on a separate substrate. 
This is not a significant problem at the current limit of around 
300 nozzles per print head, but is a major impediment to the 
fabrication of pagowidc pagewidth print heads with 19,200 
nozzles . 

Ideally, the ink jet technologies used meet the stringent 
requirements of in-camera digital color printing and other high 
quality, high speed, low cost printing applications. To meet the 
requirements of digital photography, new ink jet technologies 
have been created. The target features include: 

low power (less than 10 Watts) 

high resolution capability (1,600 dpi or more) 
photographic quality output 
low manufacturing cost 

small size (pagewidth times minimum cross section) 
high speed (< 2 seconds per page) . 

All of these features can be met or exceeded by the ink jet 
systems described below with differing levels of difficulty. 4-& 
Forty-five different ink jet technologies have been developed by 
the 
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Assignee to give a wide range of choices for high volume 
manufacture. These technologies form part of separate 

applications assigned to the present Assignee as set out in the 
table below list under the heading CROSS REFERENCES TO RELATED 
APPLICATIONS, 

The ink jet designs shown here are suitable for a wide 
range of digital printing systems, from battery powered one-time 
use digital cameras, through to desktop and network printers, 
and through to commercial printing systems 

For ease of manufacture using standard process equipment, 
the print head is designed to be a monolithic 0.5 micron CMOS 
chip with MEMS post processing. For color photographic 
applications, the print head is 100 mm long, with a width which 
depends upon the ink jet type. The smallest print head designed 
is IJ38, which is 0.35 mm wide, giving a chip area of 35 square 
mm. The print heads each contain 19,200 nozzles plus data and 
control circuitry. 

Ink is supplied to the back of the print head by injection 
molded plastic ink channels . The molding requires 50 micron 
features, which can be created using a lithographically 
micromachined insert in a standard injection molding tool. Ink 
flows through holes etched through the wafer to the nozzle 
chambers fabricated on the front surface of the wafer. The print 
head is connected to the camera circuitry by tape automated 
bonding . 

Crop q — Referenced Cross References to Related Applications 

The following table is a guide to oroso - rcfcroncGd patent applications — filed 

concurrently — herewith — an d — diocuoocd — hereinafter — with — fehe — reference — being 

utilized — if* — oubocquent — tablco — when — referring — fee — a — particular — cases The 

following co-pending US patent applications , identified by their US patent 
application serial numbers (USSN) , were filed simultaneously to the present 
application on July 10, 1998, and are hereby incorporated by cross-reference. 



USSN 


Pocket 


[Reference] 




09/112,751 


U01US 


TO 


Radiant Plunger Electromagnetic Ink Jet Printer 


09/112J87 


IJ02US 


fro 


Electrostatic Ink Jet Printer 


09/112,802 


TTfHTTfi 




Planar Thermoelastic Bend Actuator Ink Jet 


09/112,803 


U04US 


rfTOA] 


Stacked Electrostatic Ink Jet Printer 


09/113,097 


U05US 


fW 


Reverse Spring Lever Ink Jet Printer 


09/113,099 


U06US 


[JJQ6] 


Paddle Type Ink Jet Printer 


09/113,084 


IJ07US 


fm 


Permanent Magnet Electromagnetic Ink Jet Printer 


09/113,066 


U08US 




Planar Swing Grill Electromagnetic Ink Jet Printer 


09/112,778 


IJ09US 


IT TOOT 


Pump Action Refill Ink Jet Printer 


09/112.779 


mous 




Pulsed Magnetic Field Ink Jet Printer 


09/113,077 


TTtlTTC 


TO 


Two Plate Reverse Firing Electromagnetic Ink Jet Printer 
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09/113,061 
09/112,818 
09/1 12 816 
09/112.772 
09/112,819 
09/112,815 

00/1 1 ^ ClQfi 
HQ/1 1 ^ 

1/7/ 1 IJ.UOO 


IJ12US 
IJ13US 

U15US 
U16US 
IJ17US 

TT1 OT TC 

U loiJo 

TTIOT TO 

fjxyuo 


TO 
TO 

TO 

fTTI 71 
fTTI Ql 
FTTIfVI 


Linear Stepper Actuator Ink Jot Printer 

Gear Driven S huttcr Ink Jet Printer 

Tapered Magnetic Pole Electromagnetic Ink Jet Printer 

Linear Spring Electromagnetic Grill Ink Jot Printer 

Lorenz Diaphragm Electromagnetic Ink Jot Printer 

t"ttt?-QLuiuuc oiiuoitng oirtiitcTcQ \jffscnianng -Kressuie inK jet ininteF 

Buckle Grip Oscillating Pressure Ink Jet Printer 

Shutter Based Ink Jet Printer 


OQ/1 1 ^ OQS 
09/1 1 ? ROR 




fTTOQI 


Curling Calyx Thermoclastic Ink Jet Printer 


"//I li,OvO 

09/1 1 0 809 


UZ1UO 
TTOOT TO 


FTTTVI 


Thermal Actuated Ink Jot Printer 
Iris Motion Ink Jet Printer - 


09/1 1 2 780 


TT^^T 




iJirect ruing 1 hernial Bend Actuator Ink Jet Printer 


09/1 1 ^ 08^ 


TTO/IT TO 


TTT^/IT 


Conductive Ptte Flrli Ben Activator Vented Ink Jet Printer 


09/113,121 


U25US 


TO 


Magnetostrictive Ink Jet Printer 


09/113 122 




rTTo^i 


oiiiipe jviemorv /\iio> uik jet Knntor 


OQ/1 10 TGI 


TTOTT TO 
AJZ/U& 




Buckle Plato Ink Jet Printer 


HO/1 10 T04 


TTTQT TO 




Thermal Elastic Rotary Impeller Ink Jot Printer 


AO/I 17 1 1Q 


IT/JGT TO 


ami 


Thermoclastic Bend Actuator Ink Jet Printer 


09/113,127 


U30US 


ami 












Thermoclastic Bond Actuator Using PTFE And Corrugated Copper 
inK jet Printer 


uy/i iz, /do 


IT'S IT TO 


am\ 


Bend Actuator Direct Ink Supply Ink Jet Printer 


no/i i o t^ 
uy/iiz, /j3 


1J JzUiS 


ami 


A High Young's Modulus Thermoclastic Ink Jet Printer 


no/i i o 
uy/ 1 1Z, / 34 


TTIITTG 


ami 


Thermally Actuated Slotted Chamber Wall Inlc Jet Printer 


no/i io «i i 


111 AT TO 














Inlc Jet Printer having a Thermal Actuator Comprising an External 
Coiled Spring 


09/112,812 


U35US 


am] 


Trough Container Inlc Jet Printer 


09/112 813 




fmQ 


Dual Chamber Single Vertical Actuator Ink Jot 


09/112,814 


IJ37US 


TO 


Dual Nozzle Single Horizontal Fulcrum Actuator Inl^fet 


00/1 1 0 lf%£ 


T TO OTTO 


TO 


Dual Nozzle Single Horizontal Actuator Inlc Jot 


09/112,765 


U39US 




A Single Bend Actuator Cupped Paddle Inlc Jot Printing Device 


09/112,767 


1X1 OUS 


[IJ40] 






A Thermally Actuated Inlc Jet Printer having a Scries Of Thermal 


09/112 ? 768 


IJ11US 


171411 






A Thermally Actuated Inlc Jet Printer Including a Tapered Heater 
Element 


09/112,807 
09/112.806 


TT40T Tfi 


|U42] 


Radial Bade- Curling Thermoclastic Ink Jet 


09/112,820 


U43US 
U11US 


l u tJ 1 


Inverted Radial Back Curling Thermoclastic Ink Jet 
Surface Bond Actuator Vented Inlc Supply Ink Jet Printer 


09/112,821 


U45US 




Coil Acutuated Magnetic Plate Inlc Jet Printer 



Tables of Drop- on- Demand Ink jets 

The present invention is useful in the field of digital 
printing, in particular, ink jet printing. A number of patent 
applications in this field were filed simultaneously and 
incorporated by cross reference. 

Eleven important characteristics of the fundamental 
operation of individual ink jet nozzles have been identified. 
These characteristics are largely orthogonal, and so can be 
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elucidated as an eleven dimensional matrix. Most of the eleven 
axes of this matrix include entries developed by the present 
assignee . 

The following tables form the axes of an eleven dimensional 
table of ink jet types. 

Actuator mechanism (18 types) 
Basic operation mode (7 types) 
Auxiliary mechanism (8 types) 

Actuator amplification or modification method (17 types) 
Actuator motion (19 types) 
Nozzle refill method (4 types) 

Method of restricting back-flow through inlet (10 types) 
Nozzle clearing method (9 types) 
Nozzle plate construction (9 types) 
Drop ejection direction (5 types) 
Ink type (7 types) 

The complete eleven dimensional table represented by these 
axes contains 36.9 billion possible configurations of ink jet 
nozzle. While not all of the possible combinations result in a 
viable ink jet technology, many million configurations are 
viable. It is clearly impractical to elucidate all of the 
possible configurations. Instead, certain ink jet types have 
been investigated in detail. These arc designated — IJQ1 to IJ 4 5 
above Forty-five such ink jet types were filed simultaneously to 
the present application. 

Other ink jet configurations can readily be derived from 
these 4^ forty-five examples by substituting alternative 
configurations along one or more of the 11 axes. Most of the 
IJQ1 to IJ45 forty-five examples can be made into ink jet print 
heads with characteristics superior to any currently available 
ink jet technology. 

Where there are prior art examples known to the inventor, 
one or more of these examples are listed in the examples column 
of the tables below. The IJ01 to IJ45 ocrics are also liated in 

^he examples column. The simultaneously filed patent 

applications by the present applicant are listed by USSN 
numbers. In some cases, a printer print technology may be 
listed more than once in a table, where it shares 
characteristics with more than one entry. 
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^pk Jet Printing 

\ A large number of new forms of ink jet printers have been developed to facilitate 
alterative ink jet technologies for the image processing and data distribution system. 
Varioils combinations of ink jet devices can be included in printer devices incorporated 
5 as part\of the present invention. Australian Provisional Patent Applications relating 
to these \nk jets which are specifically incorporated by cross reference includ/: 



Australian Provisional 
Number \ 


Filing Date 

, 


Title / 

/ 


PO8066 \ 


15-Jul-97 


Image Creation Method and Apparatus (I JO 1) 


PO8072 \ 


15-Jul-97 


Image Creation Method and Appapftus (IJ02) 


PO8040 \ 


15-Jul-97 


Image Creation Method and Apjaaratus (IJ03) 


PO8071 \ 


v 15-Jul-97 


Image Creation Method and Apparatus (IJ04) 


PO8047 


l^-Jul-97 


Image Creation Method and Apparatus (IJ05) 


PO8035 


15-1^1-97 


Image Creation Metho^/and Apparatus (IJ06) 


PO8044 


15-Jul^7 


Image Creation MetJiOd and Apparatus (IJ07) 


PO8063 


15-Jul-9\ 


Image Creation IV^ethod and Apparatus (IJ08) 


PO8057 


15-Jul-97 \ 


Image Creation/Method and Apparatus (IJ09) 


PO8056 


15-Jul-97 \ 


Image Creation Method and Apparatus (IJ10) 


PO8069 


15-Jul-97 \ 


Image Citation Method and Apparatus (IJ1 1) 


PO8049 


15-Jul-97 \ 


ImageyCreation Method and Apparatus (IJ12) 


PO8036 


15-Jul-97 > 


Jm^ge Creation Method and Apparatus (IJ13) 


PO8048 


15-Jul-97 


Jn\age Creation Method and Apparatus (IJ 1 4) 


PO8070 


15-Jul-97 / 


Ima^e Creation Method and Apparatus (IJ15) 


PO8067 


15-Jul-97 / 


Image\reation Method and Apparatus (IJ 1 6) 


PO8001 


15-Jul-97 / 


Image Creation Method and Apparatus (I J 1 7) 


T\ Af~^\ *~k /"\ A £-\ 

PO8038 


15-Jul-97 / 


Image Creadon Method and Apparatus (IJ18) 


PO8033 




Image Creatioi^ Method and Apparatus (IJ19) 


PO8002 


15-JuJ^7 


Image Creation ^ethod and Apparatus (IJ20) 


PO8068 


15-j{il-97 


Image Creation M^od and Apparatus (IJ21) 


PO8062 


^-Jul-97 


Image Creation Methyl and Apparatus (IJ22) 




1 3-jui-y / 


image Creation Method and Apparatus (IJ23) 


PO8039 / 


15-Jul-97 


Image Creation Method anH^ Apparatus (IJ24) 


PO8041 / 


15-Jul-97 


Image Creation Method and Apparatus (IJ25) 


PO8004 / 


15-Jul-97 


Image Creation Method and Apparatus (IJ26) 


PO8037 / 


15-Jul-97 


Image Creation Method and Appa^tus (IJ27) 


PO8043 / 


15-Jul-97 


Image Creation Method and Apparatbg (IJ28) 


PO804^/ 


15-Jul-97 


Image Creation Method and Apparatus^ J29) 


P08^4 


15-Jul-97 


Image Creation Method and Apparatus 0JSO) 


Pp#389 


23-Sep-97 


Image Creation Method and Apparatus (IJ3 1\ 


#09391 


23-Sep-97 


Image Creation Method and Apparatus (IJ32) \ 
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12-Dec-97 


Image Creation Methcxi and Apparatus (IJ33) 




12-Dec-97 


Image Creation Method and Apparatus (U3$y^ 


DDnonn ^^^^ 


12-Dec-97 


Image Creation Method and ApparaJu<(jJ35) 


rrUo /3 


4^Dec-97 


Image Creation Method ana^A^paratus (IJ36) 






■ 

Image Creation Mejhdd and Apparatus (IJ37) 




12-Dec-97 


. 

Image Cre^jtKm Method and Apparatus (IJ38) 


FF 1398 


19-Jan-98 


A>Image Creation Method and Apparatus (IJ39) 


FFzjVz 


25-Mar-98 


^ — *>^^ — 

An Driaget^ation Method and Apparatus (IJ40) 


PP2593 


25-Mar-9$K^ 


iiiid^c i^rtkiuon iviecRQu ano Apparatus (^IJ'H ) 


PP3991 


9<rurT-98 


Image Creation Method zuiaS^paratus (I J42) 


PP3987 


9-Jun-98 


Image Creation Method and Appar&u§JIJ43) 


PP3985 


9-Jun-98 


Image Creation Method and Apparatus (IJfo)^ 




9-Jun-98 


Image Creation Method and Apparatus (IJ45) 



Ink Jot: 
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USSN 


Australia 

Provision 
al 

Number 


Piling 


Title 
Docket 


09/112,822 


PQ7935 


15 Jul 97 


A Method of Manufacture of an Imago Creation Apparatus (UM01) 


09/112,825 


F07936 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM02) 


09/112,826 


P07937 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM03) 


09/112, 827 


PO8061 


15 Jul 97 


A Method of Manufacture of an Imago Creation Apparatus (LJM04) 


09/112,828 


PQ8054 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (LTM05) 




FO8065 


15 Jul 97 


A Method of Manufacture of an Imago Creation Apparatus (IJM06) 


09/113, 108 


PQ8055 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM07) 


09/1 13, 109 


PQ8053 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (IJM08) 


09/1 13, 123 


PO8078 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM09) 


09/113, 114 


P07933 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (IJM10) 


09/113, 115 


PQ7950 


15 Jul 97 


A Method of Manufacture of an Imago Creation Apparatus ( LJM1 1) 


09/113, 129 


P07949 


15 Jul 97 


A Method of Manufacture of an Imago Creation Apparatus (UM12) 


09/113, 124 


PQ8060 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM13) 


09/113, 125 


PO8059 


IS Tul 07 

ljf JUl 7f 


A Method of Manufacture of an Image Creation Apparatus (UM14) 


09/113, 126 


PQS073 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (LTM15) 


09/113, 119 


PO8076 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (LTM16) 
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09/113, 120 


PQ8075 


15 Jul 97 


A Method of Manufacture of on Image Creation Apparatus (UM17) 








09/113, 221 


PQ8079 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM18) 








09/113 116 

V Si X X — ' ^ X AW 




15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (IJM19) 


PQ8050 






09/113 5 118 


PO8052 


15 Jul 97 


A Method of Manufacture of an Imago Creation Apparatus (UM20) 








09/113, 117 




15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (IJM2 V) 


PQ7948 




09/113 113 

V Si M. X mS ^ X -1- 


PQ7951 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM22) 








09/113 130 

\/ Si XX*-/^ X *S \S 


PO8074 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM23) 








09/113, 110 


PQ7941 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM24) 








09/113 112 

V Si X X ^ * A X^* 


PQ8077 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (UM25) 






09/113 087 


PO8058 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM26) 


x wv»/v 


x *s *r s w 




09/113, 074 


PQ8051 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM27) 








09/113 089 


PQ8Q45 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM28) 






09/113, 088 




15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM29) 


PQ7952 






09/112 771 

\s s f X X * ' ' x 


PQ8Q46 


15 Jul 97 


A Method of Manufacture of an Image Creation Apparatus (DM30) 










PQ85Q3 




A Method of Manufacture of an Image Creation Apparatus 




11 Aug 97 




09/112 769 

\JSt X I 


PO9390 




A Method of Manufacture of an Image Creation Apparatus (DM3 1) 




23 Sep 97 




09/112 770 


PQ9392 








23 Sep 97 


A Method of Manufacture of an Image Creation Apparatus (DM32) 


09/112 817 

\s S t X X&r^ V/l / 






IJM33 


09/113,076 






DM34 


09/112 798 




12 Pec 97 




PP0889 




A Method of Manufacture of an Image Creation Apparatus (DM35) 


09/112 801 

\J si X X VrVr X 


PP0887 


12 Doc 97 


A Method of Manufacture of an Image Creation Apparatus (DM36) 








09/112, 800 


PP0882 


12 Dec 97 


A Method of Manufacture of an Image Creation Apparatus (DM37) 








09/112 799 


PP0874 


12 Dec 97 


A Method of Manufacture of an Image Creation Apparatus (DM38) 








09/113 098 


PP1396 


19 Jan 98 


A Method of Manufacture of an Image Creation Apparatus (DM39) 








09/112 833 


PP3989 


9 Jun 98 








A Method of Manufacture of an Image Creation Apparatus (DM40) 


09/112, 832 


PP2591 


25 Mar 98 








A Method of Manufacture of an Image Creation Apparatus (DM41) 


09/112, 831 


PP3990 


9 Jun 98 


A Method of Manufacture of an Image Creation Apparatus (DM42) 








09/112, 830 


PP3986 


9 Jun 98 








A Method of Manufacture of an Image Creation Apparatus (DM13) 


09/112, 836 


PP3981 


9 Jun 98 
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